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(54) Flat display panel 

(57) A flat display panel is provided which can 
improve the reliability of the contact portion where a flat 
plate and a back plate are bonded together and can 
suppress the display dead space. Recessed portions 
(52) are formed in a glass substrate (40, 60) so that a 
sealing wall (57, 63) is formed along the outer fringe of 
a back plate (55, 61 ). The front plate (54) includes a pro- 
fusion (59) protruding outward from the sealing wall (57, 
63) on the outer fringe portion thereof. The contact por- 
tion between the front plate (54) and the back plate (55, 
61) is sealed by depositing fritted glass (62) onto the 
corner portion defined by the protrusion (59) and the 
side surface of the back plate (55, 61). In order to 
improve the sealing effect, the fritted glass (62) is 
inserted into the gap at the bonding portion. The groove 
(64) is formed on the top surface of the sealing wall (57, 
63) to prevent the fritted glass (62) from intruding in to 
the discharge space. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

[0001] The present invention relates to a flat display 
panel being a flat display device that displays charac- 
ters, graphics and images using light emission pro- 
duced by ionized gas, and particularly to a technique of 
sealing a structure formed of a front plate and a back 
plate at the side surfaces thereof. 

Description of the Prior Art 

[0002] Conventional flat display panels are referred to 
as plasma display panels. This type of display panel is 
disclosed in, for example, Japanese Patent Laid-open 
Publication No. Hei 2-901 92 and Japanese Utility Model 
Laid-open Publication No. Hei 3-94751. In the structure, 
two substrates each having plural linear electrodes 
formed thereon are disposed in parallel so as to con- 
front each other. The linear electrodes formed on one 
substrate and the linear electrodes formed on the other 
substrate are disposed in a matrix form. Gas discharges 
occur at intersections between the linear electrodes on 
one substrate and the linear electrodes on the other 
substrate. The gap between the fringe portion of the 
front plate and the fringe portion of the back plate is 
sealed with a bonding agent such as a fritted glass. The 
space between the front plate and the back plate is filled 
with a discharge gas. 

[0003] In the conventional flat display panel, voltages 
are respectively applied to the ends of the linear elec- 
trodes leading out of the side end surfaces of the plate. 
The electrodes arranged on the front plate are formed of 
a transparent electrode material such as ITO so as to 
pass through the emitted light produced by a gas dis- 
charge. However, The transparent electrode material 
has a considerably large resistance value because of its 
low electric conductivity and because of the narrowed 
and elongated linear electrodes resulting from the trend 
toward high-resolution and large-sized screens. This 
causes the problem that as a voltage pulse applied to 
an end of a linear electrode propagates toward the mid- 
dle portion of the linear electrode, it is attenuated. For 
that reason, using current fabrication methods, the con- 
ventional flat display is limited up to a screen size of 1 m 
x 1 m. 

[0004] With recent advances in the information-ori- 
ented society, there have been increasing demands for 
large-sized display screens. As one approach, it has 
been considered to obtain a large screen by arranging 
plural prior-art flat display panels side by side. 
[0005] However, where a large screen is fabricated by 
arranging plural panels, a large gap between the display 
regions of n ighbor pan Is causes a large dead space 
in the screen display, thus resulting in deteriorating the 
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display quality. In order to solve such a problem, it has 
been considered to reduce the space for sealing the 
bonding portions between the side surfaces of two 
plates. 

[0006] Fig. 1 is a cross sectional view sch maticaily 
illustrating the end portion in the side sealed structure of 
a flat display panel disclosed in Japanese Patent Laid- 
open Publication No. Hei 5-13003. A front plate 11 is 
formed of a glass substrate 1, and transparent elec- 
trodes 2 and transparent dielectric layers 3 formed ther- 
eon. A back plate 21 is formed of a glass substrate 4, 
and metal electrodes 5, black dielectric layers 6 and 
spacer ribs 7 formed thereon. The front plate 1 1 and the 
back plate 21 are arranged in parallel. The open sides 
of the spaced-plate structure are sealed with a fritted 
paste. 

[0007] As described above, the prior-art structure 
includes the spacer ribs 7 which maintain the gap 
between the front plate and the back plate to secure a 
discharge space. The spacer rib 7 is formed of, for 
example, a porous substance, not suitable for sealing, 
and is not used to seal the openings between the two 
plates. The thickness of the spacer rib 7 must be set to 
a value exceeding the total of the thickness of constitu- 
ent elements formed on the glass substrate 1 and the 
thickness of the constituent elements formed on the 
glass substrate 4. Hence, the spacer rib 7 is formed of, 
for example, stacked films. 

[0008] In the conventional flat display panel structure, 
the front plate and the back plate are spaced widely 
apart, and the opening area to be sealed with fritted 
glass 8 becomes large. The fritted glass 8 is in a paste 
state before its solidification through calcination. The 
fritted glass 8 is not supported in the opening area for 
sealing but holds its state by only its viscosity or surface 
tension against an external force such as gravity. The 
thickness of the fritted glass is prone to become uneven 
at the sealing portion. As a result, there has been the 
problem that the reliability of sealing cannot be secured 
in the conventional technique. If a large amount of fritted 
glass is used to avoid such a problem, the area of the 
front plate on which the fritted glass is rested become 
large. This means that the dead space cannot be 
reduced in arranging panels. A large amount of fritted 
grass contains a large amount of solvent, The large 
amount of solvent permeating from the opening 
between a front plate and a back plate will contaminate 
the discharge space. 

Description of the Related Art 

[0009] In the conventional flat display panel, two trans- 
parent insulating substrates are arranged in parallel so 
as to be spaced apart from each other. Plural linear dis- 
charge electrodes are arranged in parallel on each sub- 
strat . The linear electrodes on one substrate and the 
electrodes on the other substrat confront each other 
and are arranged in a matrix form. A partition wall defin- 
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ing a discharge space for each electrode is formed on 
the substrate. The display control is performed by 
selecting the confronting electrodes arranged in a 
matrix form. As a result, the display control cannot be 
independently performed for each display cell. The 5 
above-mentioned structure leads to a thick flat display 
panel. 

[001 0] For that reason, it has been strongly desired to 
develop a flat display panel with a novel structure differ- 
ent from the conventional structure. The present appJi- 10 
cant proposed a flat display panel with a new structure 
in the international application (PCT/JP98/01444) 
based on the Patent Cooperation Treaty. In this struc- 
ture, recessed portions, each acting as a discharge 
space for a display cell, arranged in a matrix form are is 
formed in the back plate. In the front plate, pairs of cell 
electrodes are formed on the regions confronting the 
recessed portions of the back plate. The front plate is 
disposed over the back plate. In the flat display panel, 
pin electrodes penetrate the back plate so that a voltage 20 
signal can be applied to a given spot of an electrode 
formed on the front plate. That is, this structure allows a 
voltage to be applied between a pair of cell electrodes 
corresponding to a display cell so that the display cells 
can be respectively display-controlled. Since the back 25 
plate has recessed portions each for a discharge space, 
it is not required to attach or stack partition walls parti- 
tioning discharge spaces on the substrate, as shown in 
the prior art. Hence, this feature allows the display panel 
to be thinned. 30 
[001 1] The flat display panel with this new structure 
differs from the conventional flat display panel using lin- 
ear electrodes, in that cells can be respectively driven 
using pin electrodes. In other words, since cells are 
independently driven, a large screen can be easily 35 
divided into plural flat display panels. A large screen can 
be easily fabricated by arranging panels each smaller 
than the conventional flat display panel. Additionally, a 
panel having defect pixels can be easily replaced with a 
new one. 40 

SUMMARY OF THE INVENTION 

[001 2] The objective of the invention is to provide a flat 
display panel with a novel structure in which the front 45 
panel is bonded with the back plate. 
[001 3] Further objective of the invention is to provide 
a structure that can solve the above-mentioned prob- 
lems in the conventional flat display panel. 
[0014] According to the present invention, the flat dis- so 
play panel comprises a front panel of a transparent 
glass substrate on which cell electrode pairs are 
arranged for pixels, and a back plate having recessed 
portions formed in a surface thereof, the recessed por- 
tions being positioned so as to confront the cell elec- 55 
trode pairs, the recessed portions each defining a 
discharge space, the back plate being placed over the 
front plate; the back plate having a sealing wall having a 
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top surface of the back plate remaining outside a display 
region formed of the recessed portions; the front plate 
having a protrusion protruding outward from the outer 
fringe of the sealing wall; wherein a contact portion 
between the sealing wall and the front plate is sealed by 
depositing a bonding agent in a corner portion defined 
by the outer side surface of the sealing wall and the pro- 
trusion of the front plate, the corner portion being adja- 
cent to the bonding portion. 

[0015] In the flat display panel according to the 
present invention, at least the front plate or the back 
plate has a groove extending along the sealing wall in a 
plate surface region where the top surface of said seal- 
ing wall confronts the front plate. 
[001 6] The flat display panel according to the present 
invention further oomprises a barrier for blocking the 
bonding agent on the outer fringe portion of the front 
plate. 

[001 7] According to the present invention, a flat panel 
display comprises a front panel of a transparent glass 
substrate on which cell electrode pairs are arranged for 
pixels; and a back plate having recessed portions 
formed in a surface thereof, the recessed portions being 
positioned so as to confront the cell electrode pairs, the 
recessed portions each defining a discharge space, the 
back plate being placed over the front plate; the back 
plate having a sealing wall having a top surface of the 
back plate remaining outside a display region formed of 
the recessed portions; wherein a contact portion 
between the sealing wall and the front plate is sealed by 
means of a bonding agent layer to be bonded on the 
outer side surface of a superposed structure of the front 
plate and the back plate as well as a band member to be 
securely bonded on the outer side surface of the super- 
posed structure pressure-bonded to the bonding agent 
layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] This and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon a reading of the following detailed description 
and drawings, in which: 

Fig. 1 is a cross sectional view schematically illus- 
trating the side end sealing structure of a conven- 
tional flat display panel; 

Fig. 2 is a cross-sectional view schematically illus- 
trating the side end sealing structure of a novel flat 
display panel according to the first embodiment of 
the present invention; 

Fig. 3 is a cross-sectional view schematically illus- 
trating the side end sealing structure of a novel flat 
display panel according to the second embodiment 
of the present invention; 

Fig. 4 is a cross-sectional view schematically illus- 
trating the side end sealing structure of a novel flat 
display panel according to the third embodiment of 
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the present invention; and 
Fig. 5 is a cross-sectional view schematically illus- 
trating the side end sealing structure of a novel flat 
display panel according to the fourth embodiment 
of the present invention. s 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0019] Next, preferred embodiments of the present 
invention will be described below with reference to the 
attached drawings. 

Embodiment 1 : 

[0020] Fig. 2 is a cross sectional view schematically 
illustrating a sealed side portion of a flat display panel 
with a novel structure according to the first embodiment 
of the present invention. This structure includes a trans- 
parent glass substrate 40 acting as a front plate and a 
glass substrate 42 acting as a back plate. 
[0021] A transparent electrode layer is deposited on 
the back surface of the transparent glass substrate (fac- 
ing the back plate) and then cell electrodes 44 are 
formed by patterning the electrode layer. In this flat dis- 
play panel, a pair of cell electrodes 44 are disposed for 
a pixet or cell. A dielectric layer 46 is formed over the cell 
electrodes 44 to electrically insulate them. 
[0022] Recessed portions 52 each called a cell for a 
pixel are formed in the glass substrate acting as the 
back plate. The cells are formed by depositing a mask 
layer on the surface of the glass substrate 42 and then 
sand-blasting the remaining regions except the mask 
region. Each recessed portion corresponds to a pixel 
and has a rectangular opening. A fluorescent layer 48 is 
coated on the inner surface of each recessed portion 
52. 

[0023] The front plate 54 including a transparent glass 
substrate 40 acting as a base substrate is placed over 
the back plate 55 including a glass substrate 42 acting 
as a base substrate so as to cause cell electrodes 44 to 
respectively confront recessed portions 52. The glass 
substrate 42 is disposed so as to be adjacent to the sur- 
face of the front plate. A fixed discharge space is 
defined over the cell electrode 44 by the recessed por- 
tion 52 of the glass substrate 42. A glow discharge 
occurs within the discharge space by applying a voltage 
between cell electrodes 44. The glow discharge emits 
ultraviolet rays which irradiate the fluorescent sub- 
stance layer 48. The fluorescent light emitted from the 
fluorescent substance layer 48 passes through the area 
confronting the front plate 54 and is then emitted from 
the surface of the transparent glass substrate 40. 
[0024] A partition wall 56 is the portion remained 
between the recessed portion 52 corresponding to each 
pixel. The partition wall 56 separates the discharge 
spaces of pixels from each other and allows the pixels to 
be respectively emitted. The partition wall has a notch 



which communicates gas between cells. The front plate 
54 is combined with the back plate 55. The open sides 
of the two spaced plates are sealed (as described later). 
Then, the air is evacuated out of all the cells through the 
exhaust tube disposed at a portion of the intermediate 
structure. Then, N -Xe, for example, is inj cted into all 
the cells through the exhaust tube. 
[0025] In this case, the recessed portions 52 are 
formed in only the surfaces of the back plate 55 corre- 
sponding to display areas. The surfaces of the glass 
substrate 42 surrounding the display areas are not 
sculptured in the sand-blasting. The glass surface with 
high evenness is left between the edge of the glass sub- 
strate 42 and the outer fringe pixel. The narrow portion 
is formed all over the outer periphery of the glass sub- 
strate 42 and acts as the sealing wall 57 which hermet- 
ically seals cells formed in the inner area of the glass 
substrate from the outside. The width of the top of the 
sealing wall 57 defining the gap between the outer cells 
and the edge of glass substrate 42 is, for example, 
about 0.25 mm. The dead space occupied by the end 
portion of the flat display panel can be suppressed by 
thinning the width of the sealing wall 57. 
[0026] The gap between the top surface of the sealing 
wail 57, or the surface of the glass substrate 42, and the 
joint portion 58 of the front plate is as small as about 5 
urn. The joint portion 58 is externally sealed with a seal- 
ing bonding agent such as fritted glass. The transparent 
glass substrate 40 has a protruding portion 59 protrud- 
ing out from the outer periphery position of the sealing 
wall 57, or from the side surface of the glass substrate 
42. In other words, the transparent glass substrate 40 is 
somewhat larger than the glass substrate 42. The fritted 
glass 50 are deposited at the corner defined by the top 
surface of the protruding portion 59 (corresponding to a 
back surface of the transparent glass substrate 40) and 
the outer side surface of the sealing wall 57 (corre- 
sponding to the side end surface of the glass substrate 
42). The fritted glass paste invades into the gap at the 
joint portion 58. In such a situation, the fritted glass 50 
is calcinated and solidified so that the open sides of the 
intermediate structure formed of the front paste 54 and 
the back plate 52 are hermetically sealed. 
[0027] In a structure differing from that shown in Fig. 
1 , the recessed portions 52 each acting as a cell formed 
in the glass substrate 42 can eliminate the spacer rib 
and reduce the gap between the front plate 54 and the 
back plate 55. The side walls of the recessed portions 
formed at the outer periphery work as the sealing wall 
57. The sealing wall 57 being a part of the glass sub- 
strate 42 does not pass gas, unlike the porous spacer 
rib. Hence, the sealing is sufficiently accomplished sim- 
ply by filling the vicinity of the narrowed joint portions 58 
with the fritted glass 50. This means that excellent her- 
metic sealing can be maintained with a small amount of 
the fritted glass. Particularly, further improved hermetic 
sealing is established by penetrating the fritted glass 
paste into the middle area within th gap and filling the 
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area with it. The small amount of fritted glass decreases 
the extent that the fritted glass protrudes out from the 
outer position of the sealing wall 57 at the protruding 
portion 59. As a result, the dead space between the flat 
display panels can be reduced. For example, the protru- 6 
sion of th protruding portion 50 may be set to about 
0.25 mm. 

[0028] Furthermore, the very small gap at the joint 
portion 58 decided by the flatness of the transparent 
glass substrate 40 and the flatness of the glass sub- 
strate 42 can prevent the solvent for fritted glass from 
leaking toward the cell. 

[0029] In order to better understand the feature of the 
present structure, it should be known that the portion 
where the spacer rib 7 is in contact with the glass sub- 
strate 1 in the conventional structure shown in Fig. 1 is 
sealed with a fritted glass. Since the porous spacer rib 
cannot maintain the hermetic state of the cell, the flat- 
ness of the top surface is lower than that of the glass 
substrate even rf the spacer rib is made of a gas block- 
ing substance, because the spacer rib is formed by 
stacking film substances. The portion may occur where 
the gap between the glass substrates 1 and the top sur- 
face of the rib becomes partially large. The portion with 
a large gap may introduce the fritted glass and the sol- 
vent into the discharge space. In contrast, the structure 
of the present embodiment does not have such a disad- 
vantage. 

[0030] In the structure shown in Fig. 2, the transparent 
substrate 40 is exposed at the portion where the top 
surface of the sealing wall 57 is in contact with the front 
plate 54. In this case, the gap at the joint portion 58 can 
be easily and uniformly maintained at a small value. The 
dielectric layer 46 may extend to the portion where the 
sealing wall 57 contacts. For example the dielectric 
layer 46 may be formed all over the surface of the trans- 
parent glass substrate 40. In this case, the substance of 
the dielectric layer 46 and the substance smoothing 
step are considered to secure the flatness of the surface 
of the dielectric layer 46. 

[0031] According to the flat display panel of the 
present invention, the sealing wall, which is defined by 
sculpturing a substrate forming a back plate, is jointed 
to the front plate. The joint portion is sealed with a bond- 
ing agent. As a result, a high-reliability sealing effect 
can be obtained because of the very small gap at the 
joint portion and a bonding agent penetrating the joint 
portion. In the front plate, the protruding portion protrud- 
ing out from the sealing wall joint surface prevents a 
bonding agent from protruding out from the end of the 
font plate, so that the boundary between the display sur- 
faces of neighbor panels becomes inconspicuous. 
Moreover, since the small gap between the sealing wall 
and the front plate requires a small amount of bonding 
agent, the size of the protruding portion becomes small. 
Thus, the dead space not used for displaying is effec- 
tively reduced. Moreover, the small gap between the 
sealing wall and the front plate can effectively prevent 



the solvent for the bonding agent from penetrating into 
the discharge space. 

Embodiment 2: 

[0032] Fig. 3 is a cross sectional view schematically 
illustrating the end portion of a flat display panel with a 
new structure according to the second embodiment of 
the present invention. In Fig. 3, for a brief description, 
like numerals represent the same constituent elements 
as those in the first embodiment. 
[0033] The present structure differs from the structure 
in the above-mentioned embodiment in that a groove 64 
is formed in the sealing wail 63 of the back plate 61 and 
along the sealing wall. The groove 64 is formed at the 
same time when the recessed portions 52 are formed in 
the glass substrate 60 in the sand-blasting step. The 
width of the groove 64 is, for example, about 100 to 150 
\i m. Because the mask opening is small in the sand 
blasting step, the depth of the groove 64 is, for example, 
about 100 to 300 n m smaller than the depth (e.g. about 
6Q0M.m) of the recessed portion. The thickness of the 
sealing wall 63 is about 0.25 mm, as shown in the 
above-mentioned embodiment. 
[0034] The back plate 61 including the glass substrate 
60 with the groove 64 is placed over the front plate 54. 
Like the above-mentioned embodiment, the joint portion 
58 between the sealing wall 63 and the front plate 54 is 
sealed with the fritted glass 62 deposited on the pro- 
truding portion 59. The groove 64 blocks the fritted 
glass invading the gap at the joint portion 58. In other 
words, the groove 64 prevents the fritted glass 62 from 
advancing through the joint portion 58 of the sealing 
wall 63 into the cell area. Thus, it can be avoided that 
the solvent for the fritted glass 62 pollutes the inside of 
the cell area. 

[0035] In the structure, the groove 64 is formed in the 
back plate 61 . This structure has the advantage that the 
groove 61 is formed at the same time in the sand blast- 
ing step, together with the recessed portions 52, and 
has another advantage that the front plate 54 is easily 
positioned with the back plate 61 by self-aligning the top 
surface of the sealing wall 63 with the groove 64. The 
structure where the groove 64 is formed in the top sur- 
face of the sealing wall 63 can be applied to the case 
where the portion of the transparent glass substrate 40 
to which the sealing wall 63 adjoins is coated with the 
dielectric layer 46. The groove 64 may be formed in the 
portion of the transparent glass substrate 40 to which 
the sealing wail 63 adjoins. This structure requires 
another sand-blasting step but can prevent the fritted 
glass 62 from penetrating into the cell area. 
[0036] According to the flat display panel of the 
present invention, the front plate or back plate has a 
groove along the sealing wall and at the joint portion 
between the sealing wall and the front plate. This struc- 
tur can maintain at a moderate value th amount that a 
bonding agent deposited outside the joint portion pene- 
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trates. That is, the bonding agent may easily invade the 
groove but is difficult to invade the inner area over the 
groove. Hence the disadvantages that the bonding 
agent reaches the discharge space and that the solvent 
for the bonding agent contaminates the same can be 
eliminated while the reliability of sealing is maintained. 

Embodiments: 

[0037] Fig. 4 is a cross-sectional view schematically 
illustrating the end of a flat display panel according to 
the third embodiment of the present invention. Like 
numerals represent the same constituent elements as 
those in the above-mentioned embodiments, and so 
duplicate description will be omitted here. 
[0038] The present structure differs from that in the 
first embodiment in that a barrier 70 of thin film glass is 
attached on the side surface of the protruding portion 59 
of the transparent glass substrate 40 forming the front 
plate 54. The barrier 70 protrudes on the side where the 
fritted glass 72 for sealing the joint portion 58 is depos- 
ited. A ditch is defined by the side surface of the glass 
substrate 42, the top surface of the protruding portion of 
the transparent glass substrate 40, and the barrier 70 
along the outside of the joint portion 58. The ditch is 
filled with the fritted glass 72. 
[0039] The structure blocks the fritted glass spreading 
outward from the surface of the substrate. "TTius, flat dis- 
play panels can be arranged so as to abut the side end 
surfaces of the transparent glass substrates 40 on each 
other. This feature enables the joint between flat panel 
displays to be viewed seamlessly from the front side 
thereof. 

[0040] Thus, even when the protruding portion 59 is 
made shorter, the fritted glass substrate 40 does not 
overflow from the end of the transparent glass substrate 
40, so that the panel periphery space not effectively 
used as a display area is reduced. 
[0041 ] Moreover, the fritted glass 72 is vertically filled 
between the barrier 70 and the side surface of the glass 
substrate 42, that is, in the direction of the thickness of 
the panel. Since the contact area where the fritted glass 
72 comes into contact with the side surface of the glass 
substrate 42 and the barrier 70 can be expanded, a high 
reliability hermetic seal can be secured. 
[0042] The flat display panel of the present invention 
has a barrier that blocks a bonding agent at the outer 
side surfaces of the front substrate. This barrier pre- 
vents the bonding agent sealing the joint portion defined 
between the front plate and the back plate from spread- 
ing outward from the outer side surfaces of the front 
plate. This structure has the advantage that since the 
gap between neighboring panels is small, the boundary 
on display panels becomes inconspicuous. Moreover, 
since the protruding portion of the front plate can be 
shortened, the dead space in displaying can be effec- 
tively reduced. The distance between the joint portion t 
be sealed with a bonding agent and the outer portion is 



extended by filling the space between the back plate 
and the barrier with a bonding agent. As a result, the 
hermetic reliability can be effectively improved. 



[0043] Fig, 5 is a cross sectional view schematically 
illustrating the end of the side sealing portion of a flat 
display panel with a new structure according to the 
fourth embodiment of the present invention. In Fig. 5, in 
order to simplify the explanation, like numerals repre- 
sent the same constituent elements as those in the 
above-mentioned embodiment. 
[0044] The present structure differs from that in the 
first embodiment in that the front plate 81 includes the 
transparent glass substrate 80 and has no protruding 
portion 59 protruding from the back plate 55 (or the 
glass substrate 82). That is, the back plate 55 is placed 
over the front plate 81 while the end surface of the back 
plate 56 is substantially flush with that of the front plate 
81 . The fritted glass is deposited on the outer side of the 
joint portion 58 between the sealing wall 57 and the 
transparent glass substrate 80. A metal band 86 is 
placed over the fritted glass 84 under pressure and the 
fritted glass 84 is then calcinated. 
[0045] The fritted glass 84 is squeezed along the side 
surface of the flat display panel by clamping the metal 
band 86. With such a condition sustained, the fritted 
glass is calcinated and solidified. Thus, the surface area 
of the fritted glass 84 exposed to air is reduced. The dis- 
tance of the boundary between the side surface of the 
glass substrate 82 or the transparent glass substrate 80 
and the surface of the fritted glass 84 becomes long, 
ranging from the end where the fritted glass is exposed 
to air to the joint portion 58. Hence, the cell area can be 
hermetically sealed with high reliability. 
[0046] The metal band 86 clamps the fritted glass 84 
to prevent it from bulging in the direction of the panel 
main surface. This means that the gap between neigh- 
bor display panels can be reduced. The advantage is 
that the seam between panels is unobtrusively viewed 
from the main panel surface and that the waste area not 
used as a display area can be reduced. 
[0047] The metal band 86 is basically wounded over 
the whole side surface of the flat display panel. The 
metal band 86 may be formed of strips attached to the 
sides of the flat display panel and each having a length 
corresponding to that of each of the sides thereof. The 
metal band 86 may be formed of two L-shaped metal 
plates disposed so as to surround the flat display panel. 
Each L-shaped metal plate may be formed of strips pre- 
viously jointed and corresponding to two neighboring 
sides. The metal band 86 may be a rectangular metal 
frame fitting the outer shape of the flat display panel. 
The superposed structure of the front plate 81 and the 
back plate 55 may be inserted into the rectangular 
frame. 

[0048] In order to narrow the gap between panels, it is 
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desirable that the thickness of the metal band 86 is as 
thin as possible. By factoring the thinning and the 
mechanical str ngth, the metal band 86 has a thickness 
of 0.1 to 0.2 mm. The glass substrates 80 and 82 will 
expand and contract in the step of calcinating the fritted 
glass 84 or du to changes in temperature of the flat dis- 
play panel in use. In order to deal with such a problem, 
the metal band 86 is of a material with a thermal expan- 
sion coefficient close to that of the glass material. The 
use of such a material can prevent occurrence of stress 
due to differences in thermal expansion or contraction 
between the glass substrate 82 and the metal band 86, 
and peeling of the metal band 86 due to the stress, and 
sealing degradation due to the peeling. For example, 
50NiFe (with a linear expansion coefficient of 94 x 10" 7 
deg' 1 ) is used for a soda glass substrate (with a linear 
expansion coefficient of 85 x 10" 7 deg" 1 ). Tungsten (W) 
(with a linear expansion coefficient of 46 x 10" 7 deg" 1 ) or 
molybdenum (M) (with a linear expansion coefficient of 
51 x 10" 7 deg' 1 ) or 29NiFeCo (kover) (with a linear 
expansion coefficient of 45 x 10" 7 deg* 1 ) is used for a 
non-alkali glass substrate (with a linear expansion coef- 
ficient of 45 to 50 x 10" 7 deg" 1 ). 
[0049] In the flat display panel according to the 
present invention, a band member is rolled over the 
bonding agent deposited at the joint portion between 
the front plate and the back plate. Hie band member 
spreads the bonding agent over the side surface of a flat 
display panel. Thus, the surface area that the bonding 
agent has exposed to the air is reduced. Moreover, the 
distance between the outside air and the joint portion 
between the front plate and the back plate and over 
which the bonding area is sealed with the bonding agent 
is made longer, so that the cell area can be hermetically 
sealed with high reliability. The band member rolls the 
bonding agent layer, thus preventing the bonding agent 
from bulging in the direction of the main panel surface. 
The gap between neighbor display panels can be nar- 
rowed so that the boundary between display panels 
becomes inconspicuous. The dead space in displaying 
can be reduced due to no protruding portion. 

Claims 

1 . A flat panel display comprising : 

a front panel of a transparent glass substrate 
(40, 60) on which cell electrode pairs (44) are 
arranged for pixels; and 
a back plate (55, 61) having recessed portions 
(52) formed in a surface thereof, said recessed 
portions (52) being positioned so as to confront 
said cell electrode pairs (44), said recessed 
portions (52) each defining a discharge space, 
said back plate (55, 61) being placed over said 
front plate (54); 

said back plate (55, 61) having a sealing wall 
(57, 63) having a top surface of said back plate 



(55, 61) remaining outside a display region 
formed of said recessed portions (52); 
said front plate (54) having a protrusion (59) 
protuding outward from the outer fringe of said 

5 sealing wall (57, 63); 

wherein a contact portion between said sealing 
wall (57, 63) and said front plate (54) is sealed 
by depositing a bonding agent in a corner por- 
tion defined by the outer side surface of said 

70 sealing wall (57, 63) and said protrusion (59) of 

said front plate (54), said corner portion being 
adjacent to said bonding portion. 

2. The flat display panel defined in Claim 1 , wherein at 
is least said front plate (54) or said back plate (55, 61 ) 

has a groove (64) extending along said sealing wall 
(57, 63) in a plate surface region where said top 
surface of said sealing wall (57, 63) confronts said 
front plate (54). 

20 

3. The flat display panel defined in Claim 1 , further 
comprising a barrier for blocking said bonding 
agent on the outer fringe portion of said front plate 
(54). 

25 

4. A flat panel display comprising: 

a front panel of a transparent glass substrate 
(40, 60) on which cell electrode pairs are 

30 ' arranged for pixels; and 

a back plate (55, 61) having recessed portions 
(52) formed in a surface thereof, said recessed 
portions (52) being positioned so as to confront 
said cell electrode pairs (44), said recessed 

35 portions (52) each defining a discharge space, 

said back plate (55, 61) being placed over said 
front plate (54); 

said back plate (55, 61) having a sealing wall 
(57, 63) having a top surface of said back plate 

40 (55, 61) remaining outside a display region 

formed of said recessed portions (52); 
wherein a contact portion between said sealing 
wall (57, 63) and said front plate (54) is sealed 
by means of a bonding agent layer to be 

45 bonded on the outer side surface of a super- 

posed structure of said front plate (54) and said 
back plate (55, 61) as well as a band member 
to be securely bonded on said outer side sur- 
face of said superposed structure are pres- 

so sure-bonded to said bonding agent layer. 
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